Fluorescent bio-barcode DNA assay for the detection of Salmonella enterica serovar Enteritidis.
Salmonella enterica serovar Enteritidis is one of the most frequently reported causes of foodborne illness. It is a major threat to the food safety chain and public health. A highly amplified bio-barcode DNA assay for the rapid detection of the insertion element (Iel) gene of Salmonella Enteritidis is reported in this paper. The biosensor transducer is composed of two nanoparticles: gold nanoparticles (Au-NPs) and magnetic nanoparticles (MNPs). The Au-NPs are coated with the target-specific DNA probe which can recognize the target gene, and fluorescein-labeled barcode DNA in a 1:100 probe-to-barcode ratio. The MNPs are coated with the 2nd target-specific DNA probe. After mixing the nanoparticles with the 1st target DNA, the sandwich structure (MNPs-2nd DNA probe/Target DNA/1st DNA probe-Au-NPs-barcode DNA) is formed. A magnetic field is applied to separate the sandwich from the unreacted materials. Then the bio-barcode DNA is released from the Au-NPs. Because the Au-NPs have a large number of barcode DNA per DNA probe binding event, there is substantial amplification. The released barcode DNA is measured by fluorescence. Using this technique, the detection limit of this bio-barcode DNA assay is as low as 2.15 x 10(-16)mol (or 1 ng/mL).